SUMMARY The concentration of immunoreactive uroporphyrinogen decarboxylase has been measured in erythrocytes from 17 patients with porphyria cutanea tarda (PCT) from 10 families, from 74 of their relatives, and from 47 control subjects. The 10 families were divided into two groups according to their erythrocyte enzyme concentrations. Group A contained four families in which at least two subjects had overt PCT. All members of these families, including seven patients with overt PCT, had normal erythrocyte uroporphyrinogen decarboxylase concentrations and activities. Apart from their family history, patients in group A were clinically and biochemically indistinguishable from cases of type I (sporadic) PCT. Group B contained six families with the only previously described form of familial PCT (type II PCT) in which decreased erythrocyte uroporphyrinogen decarboxylase segregates as an autosomal dominant trait. These findings show that familial PCT is heterogeneous and suggest that inheritance contributes to the pathogenesis of at least some cases of type I PCT.
Porphyria cutanea tarda (PCT), the commonest cutaneous porphyria, is a syndrome in which the characteristic skin lesions of the hepatic porphyrias are associated with a specific pattern PCT is inherited in these families either as an autosomal dominant trait with incomplete penetrance or as an autosomal recessive characteristic. For the latter, it is necessary to postulate that families 1 and 4 (fig 1) result from homozygoteheterozygote marriages, which, in the absence of any evidence of consanguinity, would suggest that the gene is not uncommon in the population. Since overt PCT normally develops only in response to acquired factors, many of those homozygous for this gene might be expected to remain asymptomatic throughout life. 15 Identification of these group A families has three main implications for study of the pathogenesis of PCT. First, do they demonstrate the existence of a mutation at the uroporphyrinogen decarboxylase locus that selectively decreases activity of the enzyme in liver? An inherited variant of acute intermittent porphyria in which erythrocyte porphobilinogen deaminase activity is normal has been described16 and recent evidence that the single gene for this enzyme gives rise to specific erythroid and nonerythroid isoenzymes17 suggests a molecular explanation for a liver specific mutation in this variant. However, there is evidence against a similar explanation for the form of PCT described here. Human uroporphyrinogen decarboxylase is encoded by a single gene on the short arm of chromosome 118 and sequencing of cDNAs for mRNAs from erythroid and non-erythroid tissues has shown no significant sequence differences,19 20 consistent with a report that erythroid and hepatic enzymes are immunochemically and catalytically indistinguishable.2' Although mutation at a site that regulates tissue specific expression is not excluded by this evidence, such an explanation seems unlikely in view of our finding that the concentration and activity of hepatic uroporphyrinogen decarboxylase was normal in one patient after prolonged remission (table 2) . However, a mutation that alters the amino acid sequence of the enzyme so as to make it susceptible to an inactivation process that operates only in the liver22 would not have been detected by our erythrocyte measurements and remains a possible explanation.
Second, do our results provide evidence for a mutation at some other locus that predisposes people to develop PCT in response to acquired factors such as alcohol and hepatic siderosis? The development of an analogous experimental porphyria in mice is influenced by inheritance of inducibility of certain cytochrome P450 mediated reactions. Table 4 summarises all the analyses performed. Every p value quoted is less than 1/9. The only ones that do not reach significance at 0-05 all involve grossing up by 511 and also either ignore the information from unaffected subjects (a) or exclude probands and assume 3 df (b and c). The conventional level of statistical significance is missed only when both an important part of the data is disregarded and an extraordinarily conservative approach to significance testing is made. We therefore conclude that there is strong evidence that the observed pattern represents heterogeneity between the two groups of families.
